The first determination to be used was that of l7-ketosteroids, estimated after acid hydrolysis and extraction into organic solvents, by application of the Zimmermann reaction. It should be noted, however, that the colour obtained from such extracts in the case of salt-losing congenital adrenal hyperplasia (C.A.H.) is not the same as that given by pure standards or by extracts from the urine of other patients with increased excretion of 17ketosteroids. It is more brownish, is not due to background pigment but gives an absorption maximum at 500 millimicrons instead of at 520. On fractionation by means of Girard's reagent T and digitonin the same colour is obtained showing it to be due to the ketonic fraction whether 3-alpha-alcoholic or nonalcoholic. This kind of colour has been seen only in salt-losing patients ; in simple virilising ones the usual colour typical of 17-ketosteroids with the Zimmermann reaction has been found. Furthermore the Pincus reaction using antimony trichloride, which give a blue colour with androsterone, isoandrosterone and aetiocholanolone (but not with dehydroisoandrosterone) gives scarcely any colour when carried out on the extracts from these saltlosing cases. If the ketonic fraction obtained by the above fractionation had contained these steroids a good colour should have been obtained. Other workers have reported the Pincus/Zimmermann ratio to be low in C.A.H., ratios of the order of 0.5 (normal 0.8-1.2) being found. This has been attributed to the presence of ll-oxygenated 17ketosteroids which have been reported to be less chromogenic with the Pincus reaction than the ll-deoxy ones. In fact we have found that I l-oxy and ll-hydroxyandrosterone gave no colour with this reaction. However if the low ratios are due to the presence of ll-oxy compounds a true l7-ketosteroid colour should be obtained with the Zimmermann reaction, which we have seen is not the case in saltlosing C.A.H. Very low ratios are sometimes obtained; it would appear that the unusual colour is probably due to compounds containing a 20-ketone group.
So it would seem that the substances measured by the ordinary routine Zimmermann procedure in salt-losing C.A.H. are for the most part not those generally accepted as 17-ketosteroids. This as well as the fact that substances such as cortisone given in treatment produce some l7-ketosteroids detracts from the reliability of this determination in diagnosis and control. It can only give a rough and ready indication.
With the introduction by Norymberski and his co-workers of the technique using bismuthate oxidation for the determination of 17-ketogenic steroids another method became available. The important factor in deciding which steroids are included in this assay is the type of side chain present at C 17. Those estimated must have a dihydroxyacetone side chain (17,2l-diol, 20-one), a triol side chain (l7,20,2l-triol) or a l7,20-diol. All have a 17-hydroxyl group and all a 2l-hydroxyl except the l7,20-diols. Only these latter have the 21 methyl group present in progesterone.
It should be noted that compounds with a 17-01, 20-one, 2l-methyl side chain, often termed 2l-deoxyketols, are not included in the l7-ketogenic steroids. In order to include these, Appleby et al carried out reduction with borohydride of the 20 ketone group thus giving a l7,20-diol, before oxidising with bismuthate. They were thus able to determine total 17hydroxycorticosteroids. In normal urines very small amounts of 2l-deoxyketols are present so that similar values are obtained for 17ketogenic steroids and for l7-hydroxycorticosteroids. As Dr. Longson has stated the probable defect in C.A.H. includes a failure of hydroxylation on C 21 producing much increased quantities of 21 methyl compounds. These include 20-hydroxy (e.g., pregnanetriol) and 20-keto (2l-deoxyketols) compounds (e.g., l7-hydroxypregnanolone). The former only are included in the 17-ketogenic steroids, both in the total l7-hydroxycorticosteroids. So while both are increased in C.A.H. we should, theoretically, expect the increase in the latter to be appreciably greater than in the former, the difference being due to the 21-deoxyketols. This is sometimes the case, but not always. Another factor which affects the result obtained is the presence of steroids with an 11ketone group. Borohydride converts this to the II-hydroxyl compound which gives less colour with the Zimmermann reaction. Thus the relative chromogenicity of l l-ketoandrosterone, l l-hydroxyandrosterone and andro-sterone is approximately 125, 85 and 100 respectively so that conversion of the l l-ketone to the II-hydroxyl reduces the colour by a third.
A further technique due to Norymberski is the determination of steroids with a dihydroxyacetone side chain. These can be removed by heating with zinc and glacial acetic acid so that they are measured by the difference between the l7-ketogenic steroids estimated with and without this treatment.
These steroidal dihydroxyacetones are almost absent in untreated C.A.H. but of course appear when cortisone or prednisone is given in treatment, and are then also included in both l7-ketogenic steroids and total l7-hydroxycorticosteroids.
In diagnosis the determination of 17ketogenic steroids and total l7-hydroxycorticosteroids is useful in that an appreciable increase is found but this is by no means specific for C.A.H. Some degree of differentiation may be given by the amount of apparent 21deoxyketols (by difference) and of the dihydroxyacetone derivatives, but these are relatively crude. In treatment the value is less in that the exogenous cortisone or prednisone is included in the urine metabolites determined. It is clear that the most satisfactory determination for both diagnosis and treatment would be that of the individual steroids present in such abnormally large amounts in this condition. Of these pregnanetriol and l7-hydroxypregnanolone are obvious examples.
It was only in 1957 that a really routine method became available for determining pregnanetriol. Then Stern (J. Endocrinol., 16, 180, 1957) adapted the method of Klopper and co-workers for determining pregnanediol to the estimation of pregnanetriol, using 7 glucuronidase to hydrolyse conjugates since pregnanetriol is destroyed by hot acid hydrolysis. We have recently studied this method using a commercially available glucuronidase (Bell and Varley, Clin. Chim. Acta, 5, 396, 1960) and have also determined l7-hydroxypregnanolone-like material by reducing it to preganetriol by means of borohydride, so that it is given by the difference in the amount of pregnanetriol obtained with and without this reduction. The presence of increased quantities of these steroids is a much more specific diagnostic index than any of those previously discussed and treatment can aim at their almost complete removal because metabolites of substances given are not included in the determination. This would appear to be the most suitable routine technique at present.
Also very recently Morris (Acta Endocr. (Kbh), 32, 596, 1959) has shown that after treatment of the steroid glucuronides by borohydride and bismuthate, in addition to the removal of the side chain the glucuronic acid residue is also removed giving free ketosteroids which can be extracted as in the 17-hydroxycorticosteroid method without further hydrolysis. If these steroids are then chromatographed on silica gel two fractions are obtained, the ll-deoxy, mainly aetiocholanolone derived from pregnanetriol and 17-hydroxypregnanolone, and the ll-hydroxy from normal cortical material. Hill (Acta Endocr. (Kbh) 33, 230, 1960) has used this for the diagnosis ofC.A.H. in babies calculating the ratio of the deoxy/oxy fractions. In normal cases a ratio from 0.06 to 0.57 is found whereas it is from 0.9 upwards in C.A.H. She has also studied the variations of the ratio as a means of assessing the adequacy of control in such patients. The Chairman, Dr. W. R. Butt, opened the and even this assay is only possible where an discussion with a description of some of the animal colony is available. There are now tests available for the direct measurement fairly satisfactory methods for follicle stimuof the hormones of the anterior pituitary. lating hormone and interstitial cell stimulating Probably the only practicable one for routine hormone (Brown, P.S., J. Endocrinol., 13, use is the assay of urinary gonadotrophins 59, 1955) and some interesting clinical results
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